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This invention relates to printing inks, and 
more particularly to inks which are to be set, or 
"dried' by applying moisture (for example, as 
Water, steam, Spray) immediately after printing, 
Such inks being generally referred to as steam or 
water setting inks. 
This application is a continuation-in-part of 

my three copending abandoned applications 
Serial Nos. 440,539; 440,540; and 440,541, all filed 
April 25, 1942. . 
Such an ink, in its necessary characteristics, 

presents the conflicting requirements that while 
it must have sufficient "press stability' so that in 
use it will distribute readily upon the printing 
rolls, without setting up or hardening or pulling 
away from the rolls, nevertheless it must be 
Sufficiently sensitive and responsive to the mois 
ture which is applied after printing so that it will 
dry or set-i. e., harden to non-offsetting condi 
tion-with great rapidity. In fact, to meet the 
requirements of modern high speed printing 
presses, such an ilk must set almost instantly 
upon the moisture application. Such an ink 
and the process of setting or drying it obviously 
Would lend themselves to the use of much sim 
plified and less expensive equipment and to sim 
plicity and decreased cost in pressroom opera 
tions as compared, for example, with the so-called 
"heat drying' inks; which are characteristics es 
pecially desirable and advantageous in high speed 
printing. Nevertheless these conflicting require 
ments present great inherent difficulties that 
have heretofore seriously limited the use of such 
inks and of this process, even though the sim 
plicity and lack of expense would make the utili 

, Zation thereof extremely desirable. 
"Press stability' in an ink is the result of the 

concurrence of two primary factors or character 
istics of the printing ink in the case of ink ma 
terials comprising a solid binder component dis 
Solved in a liquid component. In this type of ink, 
the first factor required for adequate press sta 
bility, is that the liquid or solvent component 
shall have such characteristics that it will not 
cause drying or setting of the ink before printing. 
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This involves first that the solvent shall be such 
that it will not so evaporate at pressroom tem 
peratures, and on the press, as to cause prema 
ture setting or drying. It involves, secondly, that 
the ink material be sufficiently resistant to the 
action of moisture in the atmosphere in the vicin 
ity of the ink fountain and press rolls that pre 
mature setting of the ink material will not occur. 
With respect to inks widely used in the past 

and which were set by absorption or by evapora 
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tion of the solvent or by oxidation, there has been 
no operating difficulty arising out of insufficient 
moisture-resistance in the inks since the solvents 
and binders heretofore selected to Satisfy other 
necessary ink making characteristics such as 
length, flow, tack and the like were likewise in 
herently sufficiently water resistant to be not ad 
versely affected even by very high relative hu 
midities in the preSSroom. 
However, with the use of the moisture or steam 

setting inks and processes which require the use 
of water-miscible, hygroscopic solvents in Order 
to permit moisture setting, this second character 
istic of moisture-stability on the press becomes of 
great and controlling importance, while the im 
portance of the first characteristic of evapora 
tion-stability remains undiminished. 
In the preparation of such inks, therefore, at 

taining the requisite evaporation-stability does 
not of itself present a difficult problem as it was 
common to preserve this characteristic with other 
types of inks through the use of high boiling sol 
vents. But to permit proper setting of the inks 
by application of moisture, in the form of water, 
water vapor or steam or spray after printing, the 
constituents used must not only be high boiling 
but must also be so responsive to the addition of 
Water after printing as to achieve the resultant 
Setting of the binder upon the printed surface. 
Generally stated, the solvents used in these inks 
must have the property of water miscibility in 
order that the ink may be diluted by water ap 
plied thereto to cause setting of the ink. Water 
miscible solvents could be used which will mix 
with and absorb the water of dilution used in 
setting the ink film, sufficiently to cause the de 
Sired rapid hardening of the film by addition of 
moisture after printing; but the same property 
Would be expected to cause the ink to absorb 
moisture from the atmosphere while in the ink 
fountain and on the distributing rolls, and to 
harden and set prematurely before printing, par 
ticularly at high relative humidities in the press 
room. In other words, the moisture-press 
stability of such solvents as heretofore used and 
the inks made therefrom was found to be too low 
for use except at very low relative humidities in 
the pressroom. 

Likewise, the solid binder components hereto 
fore used in moisture-setting inks, while ade 
quately responsive to moisture-setting treat 
ments, at the same time have generally been 
unduly susceptible to precipitation by atmos 
pheric moisture when spread in thin films O. 
press rollers operating under conditions of Only 
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moderate atmospheric humidity, especially when 
used in conjunction with solvents heretofore in 
common use and without correlating the mois 
ture-responsive characteristics of the binder 
with those of the Solvent. 

Accordingly, such so-called water or steam set 
ting inks as have been made prior to my inven 
tion while satisfactory from the point of view 
of setting by the application of moisture after 
printing, have all been unsatisfactory from the 
point of view of adequate press stability, and 
of resistance before printing to the effects of 
relatively high pressroom humidities, for ex 
ample, above about 50-55% relative humidity. 

It is an object of the present invention to pro 
vide a printing ink adapted for use in the mois 
ture setting process which has press stability at 
high relative humidities but which will readily 
set after printing with the application of nois 
ture (applied, e. g., as water, steam, Spray). 

It is also an object of the invention to provide 
a printing ink comprising a solvent component 
and a binder component which has adequate 
press stability at high relative humidities, but 
which is nevertheless so responsive to moisture 
applied directly after printing that the printed 
ink will set or dry with such great rapidity as 
to meet the requirements of present high Speed 
printing. 
Another object of the invention is to provide 

: printing ink composition comprising a Solvent 
component and binder component in which the 
solvent component and binder component are 
so selected, with respect to each other, that the 
composition will be resistant to premature Set 
fig and the like under the printing conditions 
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relatively high humidities to provide Such 
press stability, and yet will be sufficiently respon 
give to setting when moisture is applied after 
g;inting so that they may be readily set or dried 
by this method, 
Another object of the invention is to provide 

a moisture-setting ink containing a solvent com 
ponent and a binder component in which the 
solvent component has predetermined hygro 
Scopic characteristics such that it will take up 
; : on contiguous humid atmosphere in the preSS 
Jom only a predetermined limited amount of 
ter and in which the binder component has 

sedetermined water-responsive characteristics 
such that it will not be precipitated by the 
: ximum amount of water taken up by the 

ivent but will be precipitated rapidly by sub 
antially greater amounts of water such as those 
pplied in a moisture-setting operation. 
A further object of the invention is to provide 

an ink of the character described containing a 
Slvent component and a binder component in 
...hich the solvent component has predetermined 
ygroscopic characteristics Such that it will ab 

sorb from surrounding" humid air not more than 
a predetermined maximum amount of Water 
and in which the binder component has the 
property of being substantially completely solu 
ble in a mixture of the solvent component with 
such predetermined maximum amount of water 
jut will nevertheless be precipitated almost im 
mediately when subjected in the form of a print 
ed film to a moisture-setting treatment. 
Another object of the invention is to provide 

a moisture-setting ink of the character described 
utilizing a solvent component of predetermined 
controlled hygroscopicity together with a Special 
ly selected binder component having exceptional 
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4. 
resistance to precipitation from such a solvent 
component by atmospheric moisture. 
A further object of the invention is to provide 

such an ink in which the binder component 
is a special type of phenol aldehyde resin ex 
hibiting an anomalous response to atmospheric 
moisture when used in inks of the presert char 
acter. 
A further object of the invention is to provide 

such an ink in which the binder component is 
a special type of nitrocellulose having excep 
tionally high resistance to precipitation by at 
mospheric moisture when used in inks of the 
present character. 

It is a further object of the invention to pro 
vide an ink composition comprising a binder 
component and a solvent component, the solvent 
component being water miscible but of such con 
trolled stability characteristics, both as to evapo 
ration and hygroscopicity, as to remain stable 
and non-hardening on the press but which can 
nevertheless be set immediately when moisture 
is applied thereto after printing. 
A still further object of the invention is to 

provide a printing ink composition of the char'- 
acter described in which is utilized a solvent 
component of controlled hygroscopicity low 
enough to provide moisture stability on the 
press, even at high preSSr00m humidities, and 
yet so responsive to moisture applied after print 
ing as to permit rapid setting after printing to 
meet high speed press requirements. 
A still further object of the invention is to 

provide a printing ink composition of the char 
acter described in which is utilized a solvent 
component of controlled hygroscopicity low 
enough to insure complete moisture stability on 

- the press, even at high humidities, and even 
when used with extremely moisture responsive 
binder components yet of Such character as to 
permit rapid and complete moisture Setting after 
printing. 

It is still another object of the invention to 
provide a printing ink having a binder material 
such that it will Set or dry with Such great 
rapidity as to meet the requirements of present 
high speed printing, when moisture is applied 
after printing, but which will be sufficiently re 
sistant to the effect of atmospheric humidity so 
that moisture setting on the press mechanism 
will not occur even at high relative humidities. 
Another object is to provide a binder constitu 

ent, for an ink, which is Such as to have Superior 
press stability characteristics with respect to 
moisture setting on the press so that water mis 
cible solvents of relatively high hygroscopicity as 
hereinafter defined can be used and the ink still 
be free from objectionable setting on the press 
rolls even at high relative humidities, 

It is an object of the present invention to pro 
vide a printing ink composition which has press. 
stability at predetermined high relative humidi 
ties, but which is adapted for use in the moisture 
Setting process and will readily set after printing 
With the application of moisture (applied, e. g., 
as water, steam, spray). 

It is still another object of the invention to 
provide Such a printing ink composition having 
a Solvent Component and a binder material Com 
prising nitroCellulose and which ink composition 
has press stability at high relative humidities in 
the preSSroom and which is also adapted for use 
in the moisture setting process and can be readily 
Set after printing with the direct application of 
moisture, 
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Another object is to provide an ink composition 
in which nitrocellulose is used as a constituent 
of the binder and which is so resistant to atmos 
pheric moisture as to be press stable throughout 
the range of humidities encountered in press 
room operations. 
Other objects and advantages of the invention 

will be apparent from the description when taken 
in connection with the appended claims. 

In preparing inks according to my invention I 
Select their components so that their final prop 
erties are Such that they fall within the narrow 
range of characteristics imposed by the moisture 
Setting process, that is, between (1) the ability 
to set by the addition of the moisture to the 
printed ink on the one hand, which requires a 
moisture precipitable ink and (2) press stability 
on the other hand which requires that the char 
acter of the ink be so limited and controlled that 
it will resist setting or precipitation by atmos 
pheric moisture even at high relative humidities. 
The humidity in pressrooms is usually relatively 

high even where air conditioning is employed. If 
the air conditioning is not used, the relative hu 
midity may vary widely from as low as 25% RH 
up to 85-90% RH. For convenience the phrase 
'relative humidity' is sometimes hereinafter 
designated as "R.H.' The latter high humidities 
are about the highest usually attained in a press 
room even when the outside relative humidity 
approaches 100% RH. And in an unconditioned 
pressroom there is never any certainty as to when 
these excessive humidities may occur, as there 
may be factors unintentionally present increasing 
the press room relative humidity in addition to 
whatever relative humidity it would ordinarily 
attain under atmospheric conditions, so that the 
ink under such circumstances should be so re 
sistant to the effect of atmospheric moisture as 
to be press stable under the high humidities 
encountered. 

. The moisture responsive characteristics of the 
binder which are of significance for the purposes 
of my invention, are those characteristics relating 
to the tendency of the binder to be precipitated 
by atmospheric moisture when the ink contain 
ing the binder is spread in thin films on the press 
rollers of a printing press under conditions of 
press operation, it being understood, of course, 
that the binder must be of such character as to 
be precipitated after printing when moisture is 
applied as described. o 
This behavior toward atmospheric moisture has 

been found to be entirely diffeerint from and non 
analogous to the effect of applied water as used 
in the moisture setting process, and is also en 
tirely unrelated to the customary dilution test 
(described hereinafter at page 17, beginning" at 
line 9) employed in determining the so-called 
tolerance in Solution of various binder materials 
to added non-solvents. 
The desired high press stability may be at 

tained by using a solvent which is sufficiently re 
sistant to the absorption of moisture from the 
air to prevent precipitation of the binder on the 
rolls and yet is such that the binder will be 
quickly precipitated after printing when the 
moisture (in the form of water, steam, water 
Spray, and the like) is applied directly to, or into, 
the solvent or ink. That is, the solvent may 
readily receive the Sufficiently large quantity of 
water or moisture to precipitate out the binder 
when relatively large quantities of moisture are 
applied directly to the printed films even though 
it may not absorb water from mere contact with 
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6 
the air fast enough or in sufficient quantities to 
precipitate the binder on the press, so that press. 
stability may be attained and likewise ready and 
rapid precipitation after printing. ... " 

I have found that by properly selecting a sol 
vent having hygroscopicity characteristics (as 
hereinafter defined) so that there will be no 
objectionable moisture absorption on the press 
rolls, a binder may be used satisfactorily which 
would be completely lacking in press stability if 
used with a solvent lacking such low hygrosco 
picity characteristics, for example adequate press 
stability for use up to about 50% RH can be 
Secured in inks using such an extremely moisture 
responsive binder Such as the maleic acid rosin 
glyceride type resin described in Ellis Patent 
2,063,542 by selecting a suitably high boiling sol 
vent from which the binder may be precipitated 
by the addition of water and which has hygro 
Scopicity characteristics such that (as herein 
after defined) at 79% humidity at temperatures 
between 20-30° C. said solvent is in equilibrium 
with water in a ratio not more than approxi 
mately 30% water to not less than approximately 
70% solvent. 

For determining the hygroscopicity character 
istics of the solvent-i. e. its receptivity and 
capacity for absorbing moisture from the air-the 
following test may be used, in which test the 
equilibrium point between water and solvent is 
determined at a constant humidity. Several 
mixtures of the solvent with water are made up 
with varying ratios by weight. The ratios of sol 
vent to water should vary over such a range that 
Some will represent a mixture above the equi 
librium point and others will be below it. These 
mixtures are then placed in a closed desiccator 
Over a solution which produces a constant humid 
ity at the temperature of the test. (For ex 
ample, a Saturated solution of ammonium chlo 
ride yielding a constant humidity of 79.2 to 79.5% 
in a closed space at temperatures between 
20-30° C. See International Critical Tables vol. 
1, pp. 67-68.) The Samples are weighed before 
placing them in the desiccator and are subse 
quently weighed at intervals, and the results are 
plotted on rectangular co-ordinate paper, plotting 
the change in weight percent of water against 
time in days. Some of the samples will lose 
Weight, others will gain weight. In the case of 
the Solvent Suitable for use in the compositions of 
this invention, all are of such characteristics at 
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these temperatures that practically no evapora 
tion of the solvent occurs, so that any gain or loss 
in Weight of the sample is attributable to a gain 
or loss of water. After a sufficient length of time, 
usually a few days, the trend of the curves can be 
observed, and they can be extended until an inter 
Section is obtained between those which have 
gained weight and those which have lost weight. 
This point may be considered, hereunder, the 
theoretical equilibrium point at which a mixture 
having those particular proportions of water to 
Solvent would neither gain nor lose weight. This 
point Serves as an index of hygroscopicity. 
A very Satisfactory Solvent for binder material 

in inks of this sort is diethylene glycol but unfor 
tunately its hygroscopicity or capacity for absorb 
ing moisture from the atmosphere is so high that 
it is only suitable for use at very low humidities. 
I have found, however, that by a suitable admix 
ture of diethylene glycol with a non-hygroscopic 
Solvent constituent such, for example as di 
methyl phthalate, in properly limited propor 
tions, the resulting composite solvent component 
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will have adequate capacity for dissolving the 
binder and, by the hygroscopicity test described 
above, will have a hygroscopicity index suff 
ciently low to assure stability on the press 
throughout the range of humidities encountered 
in actual press room operations up to approxi 
mately 50% RH. An example of an ink which 
will set substantially instantaneously by the ap 
plication of water to the printed films, which will 
print satisfactorily, and which has the degree of 
press stability referred to is as follows: 

Eacample I 
Parts by weight 

Binder (maleic type resin specified above).-- 
Diethylene glycol------------------------- 29 
Dimethyl phthalate----------------------- l6 
Carbon black----------------------------- 20 

100 

The composite solvent component of the above 
ink, tested as above described, is at equilibrium 
with water vapor of the atmosphere at the con 
ditions described for the test when the mixture 
comprises approximately 28% water and 72% 
of the total solvent component. The dimethyl 
phthalate used above is illustrative of a non 
hygroscopic constituent which may be added in 
limited amount to a water miscible solvent of 
relatively high hygroscopicity to reduce the hy 
groscopicity as desired, but other solvent con 
stituents may be used such as dimethyl phthalate, 
diethyl phthalate, dibutyl phthalate, tricresyl 
phosphate, blown castor oil, and the like, all of 
which are substantially non-hydroscopic or of 
such low or negligible hygroscopicity as to have 
the desired reducing effect upon the hygro 
scopicity of the total solvent component, it being 
merely required for practical operation with inks 
of the character referred to herein that sufficient 
water miscible solvent constituent be present to 
insure adequately rapid setting when moisture is 
directly applied after the imprinting. And by 
means of the hygroscopicity test described, the 
proper proportion of water miscible and non 
hygroscopic constituents to provide a composite 
Solvent of the desired hygroscopicity may be read 
ily determined and also the hygroscopicity of a . 
water miscib'e solvent alone may be determined 
and the conditions under which it may be used, 
to meet practical operating conditions, without 
the addition of a non-hygroscopic constituent. 
By proper selection of a solvent with respect to 

the moisture responsive characteristics of the 
binder, inks may be prepared which will be stable 
upon the press throughout the range of humid 
ity conditions encountered in pressroom opera 
tions and which will also precipitate and Set im 
mediately upon the application of moisture after 
printing. And if the solvent is selected as to its 
hygroscopicity characteristics as herein set forth 
so that at 79% humidity and temperatures be 
tween 20-30 C, said solvent reaches equilibrium 
with the water in the atmosphere in a ratio of 
not more than approximately 30% water to not 
less than approximately 70% solvent, then even 
the most water responsive binders may be Sat 
isfactorily used at humidities up to approxi 
mately 50%; and with such a solvent and a less 
water responsive binder the ink will withstand 
even higher operating humidities and inks may 
be prepared which will be stable upon the press 
throughout the range of humidity conditions en 
countered in actual pressroom operations. Where 
the solvent is a composite one it must contain 
sufficient of the water miscible constituent So 

8 
that enough water will be taken up by the solvent 
when moisture is applied after printing to cause 
Separation or precipitation of the binder; and 
with water miscible solvents such as the glycols, as 
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referred to above, and non-miscible constituents 
such as the dimethyl phthalate, and the like, also 
referred to above, Satisfactory results will be at 
tained if the water miscible constituent con 
stitutes a major portion of the solvent and is 
preferably in excess of 60% of the solvent com 
ponent. 
To provide moisture-setting inks which are 

nevertheless stable on the press rolls even when 
exposed to unusually high conditions of atmos 
pheric humidity ranging up to 60%, 75% and 
even 85% RH, I utilize, in conjunction with a 
Solvent component having the predetermined 
low hygroscopicity characteristic previously de 
Scribed, a special binder component having ex 
ceptionally high resistance to precipitation from 
Such a solvent by atmospheric moisture while 
still exhibiting the requisite quick response to 
moisture-Setting treatments. 

Also, I may provide inks of Satisfactory press 
Stability using Solvents of hygroscopicity higher 
than heretofore usable with resins such as the 
maleic type referred to and resins prior to my 
invention. 
The usual test for determining the resistance 

of a binder material to precipitation by a non 
solvent is to dissolve the binder in a solvent and 
then to add a non-Solvent to the Solution by Small 
increments until the binder separates out of 
solution or is precipitated. 
The test therefore is strictly a dilution test, and 

attempts to correlate the results of this test with 
moisture-responsive characteristic of the binder 
were unsuccessful. 

For example, as tested by the dilution test, the 
hereinabove mentioned maleic acid rosin glycer 
ide resin described in Ellis U. S. 2,063,542 when 
dissolved in a water miscible solvent appears to 
be one of the most resistant to precipitation by 
dilution of the solvent with water. However, 
under conditions of actual use on the press rolls 
when used in an ink containing a Solvent of the 
character heretofore used in so-called steam or 
moisture Set inks in the industry, this resin is 
found to be extremely water responsive, i. e. ex 
tremely susceptible to precipitation by atmo 
spheric moisture when spread in thin films on 
press rollers operating under conditions of only 
moderate atmospheric humidity. Conversely it 
has been found that other resins which in Solu 
tion, by the dilution test, will tolerate much less 
water than the resin mentioned above, or even 
Substantially no Water, are much more resistant 
to precipitation on the press rolls by high at 
mospheric humidities when used as binders in 
ink materials. 

I have found that the 100% phenol aldehyde 
resins of the Novolac type present an astonishing 
anomaly in that while certain of them precipitate 
out of solution, under the dilution test, with very 
small or negligible quantities of water, neverthe 
less inks containing these certain resins display 
such press stability that upon the press rollers 
they will withstand relatively very high at 
mospheric humidities encountered in pressroom 
operation, although, for some reason which I am 
not able to explain, others of these 100% phenol 
aldehyde Novolac resins will tolerate even more 
water in Solution than the maleic resin referred 
to above, by the dilution test, but despite this, 
display the Sanae high degree of press stability in 



actual operating conditions as those other Novo 
lac resins referred to above. And when Such a 
resin is in Solution in a solvent of suitably cone 
trolled hygroscopicity (as hereinabove defined) 
it will readily withstand the highest humidities 
encountered in pressroom operations. 
While it is true that on rare occasions, in some 

preSSrooms, the relative humidity may be as high 
as the 85-90% referred to above, nevertheless 
this is a rare occurrence and in pressrooms which 
are not air conditioned the normal humidities 
encountered will not exceed 75% and with air 
conditioned pressrooms the humidity ordinarily 
will be maintained at approximately 50-60% RH. 

I have discovered that these 100% phenolalde 
hyde Nowolac resins have the unexplained chair 
acteristic as referred to above of providing Such 
high stability upon the press rolls with respect to 
atmospheric moisture that with solvents having 
such hygroscopicity, as herein defined, that the 
solvent reaches equilibrium with water in the 
atmosphere in a ratio as high as 42% water and 
58% solvent-i. e. the solvent when tested as ex 
plained at 79% humidity, at 20-30° C., reaches 
equilibrium with the water in the atmosphere 
When the ratio of water to solvent is 42% to 58%- 
the ink will be press stable throughout the normal 
range of operating humidities as specified; and 
also an ink may be provided which will be stable 
at those rarely occurring extraordinarily high 
humidities referred to, by using a solvent having 
such hygrosconicity characteristics that it reaches 
equilibrium with the water in the atmosphere in 
a ratio of not more than approximately 30% water 
to not less than 70% solvent. 
The binders referred to belong to the class 

of resins known as the 100% phenol-aldehyde 
resins. In addition they are of the Novolac type, 
that is they are of the type prepared using an 
excess of the phenolic body and in the presence 
of an acid catalyst. These are of the type that 
remain permanently soluble and fusible, i.e., they 
are non-heat convertible. All of these Novolacs 
are Soluble in alcohol, and those which are suit 
able for my purposes, are also soluble in the 
glycols and polyglycols. The resins which I use 
may be condensation products of mono or di 
hydroxy phenols which may be substituted 
phenols Such as aryl or alkyl substituted phenols 
condensed with a body containing a reactive : 
methylenic group such as an aldehyde, hexa 
methylene tetramine or other similar Well known 
condensing agent of this nature. The terms 100% 
phenol-aldehyde resins, or "pure' phenol-alde 
hyde resins are used in contra-distinction to the 
term "modified' phenolic resin as the latter indi 
cates that a third substance or “modifier' such 
as an oil, resin, or the like, is used in the prepara 
tion of the resins in addition to the phenolic body 
and the methylenic body. An example of such a 
resin is that known commercially as “Amberlite 
P-100'. Using such resins, I prepare inks which 
have adequate press stability both from the stand 
point of evaporation-stability, and of moisture 
stability by the use of a single binder constituent, 
and a composite solvent component such as here 
inabove disclosed or, if desired, a single high 
boiling glycol such as diethylene glycol may be 
used as the solvent component. Any suitable pig 
ment may be used. Satisfactory commercial re 
sults have been secured using diethylene glycol 
which has a boiling point of about 245 C., and 
has high solvent power for such resins. 
Other suitably high boiling water miscible sol 

vents having boiling points above about 200° C., 
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and which are structurally adapted to the mois 
ture setting process-that is, to rapid dilution 
with Water in the printed ink film after printing 
can be used, and among these may be mentioned 

5 polyglycols or mixtures thereof and the glycol 
ethers. 
An example of a satisfactory ink is given below: 

Eacample II 
Parts by weight 

10 100% phenol-aldehyde Novolac resin ------ 32 
Dethylene glycol ------------------------- 48 
Carbon black ---------------------------- 20 

100 
5 This ink was printed on a Hacker proof press 
and Subjected to moisture setting on a day when 
the relative humidity was 70% in the pressroom. 
The ink ran satisfactorily showing excellent press 
stability for 90 minutes without renewal of the ink 
or the addition of any fresh ink. This is a very 
Severe test, as in ordinary operation fresh ink is 
Continuously circulated from the fountain. 

In order to compare the ink of the foregoing 
Example II with prior art inks using binder ma 
terials which represented the best available up 
to the time of my invention, another ink was 
made up having identical composition except that 
a maleic acid modified rosin glyceride type resin, 
as above referred to, was used as the binder. On 
the same day under identical conditions an at 
tempt was made to print this ink. However as it 
would not distribute upon the rolls nor even 
"follow' the rolls, it was impossible to obtain a 
single print even immediately on placing it on 
the Hacker proof press. 
While Example II represents an ink Suitable 

for use under the most severe humidity conditions 
which would be likely to be encountered in ordi 
nary circumstances, there might arise extraor 
dinarily severe conditions of humidity, and for 
Such extraordinary circumstances, I may use an 
ink compounded of my extremely water resistant 
binder, together with one of the less hygroscopic 
solvents described in the earlier portions of this 
application. 
For such a purpose the following example is 

illustrative: 
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Eacample III 
50 m Parts by weight 

100% phenol-aldehyde Novolac resin ------ 35 
Diethylene glycol ------------------------ 29 
Dimethyl phthalate --------------------- 16 
Carbon black ---------------------------- 16 

55 100 

Substantially the same results will be attained if 
dipropylene glycol is substituted for the COm 
posite diethylene glycoidimethyl phthalate sol 

60 vent in such an ink. 
I have also found that other 100% phenol-alde 

hyde resins of the general type described above 
and known commercially as Amberlite K-6-S, 
Bakelite 4036, Bakelite 1329, Durez 525, and Durez 
570, give substantially the same results and, for 
the purposes of this application, are therefore 
included under the description of 100% phenol 
aldehyde resins of the Novolac type. 
Warious pigments and dyes may be added to 

70 any of the above described compositions, as well 
as waxes, wetting agents, and other modifiers, 
commonly used in such compositions to obtain 
the desired effects. 
Where printed films of great superiority with 

75 respect to toughness, scratchproofness, rub-re 
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sistance and appearance are desired a binder con 
stituent should be utilized which, in conjunction 
with the remainder of the binder component, 
will give these desired Superior characteristics. 
It has been known for many years that nitrocel 
lulose will impart such characteristics when used 
as a binder constituent in compositions such as 
lacquers. Nitrocellulose also has been used in 
inks as a binder constituent. However, although 
nitrocellulose acquers have been used exten 
sively for many years it has also been long rec 

12 
The press stability of such a nitrocellulose 

printing composition improves, other constituents 
remaining the same, as the nitrogen content of 
the nitrocellulose decreases. Also if the nitro 
gen content of the nitrocellulose constituent is 
above 11.15% referred to, the press stability tends 

O 

ognized that commercial nitrocellulose is affected 
extremely by moisture especially in thin films and 
this has necessarily been taken into account in 
selecting the field and conditions for its usage. 
According to the present invention, however, it 
is now possible to utilize nitrocellulose as a binder 
in a printing composition and by proper Selec 
tion of the solvent and of the nitrocellulose with 
respect to its nitrogen content adequate press 
stability may be secured and the ink nevertheless 
can be of such character that it will set readily 
upon the direct application of moisture, as in the 
steam or moisture setting referred to. And by 
proper Selection of other binder constituents 
printing compositions may be secured which will 
be stable upon the press rolls in operation even 
at the highest pressroom humidities encountered. 

Also as stated I have found that for Satisfac 
tory results the conflicting requirements of press 
stability despite the humidity in the atmosphere 
of the pressroom on the One hand and of sub 
stantially instantaneous precipitation of the 
binder upon the direct application of moisture 
on the other can be attained by proper selection 
Of component materials. Further I have found 
that if nitrocellulose of properly low nitrogen 
content of the order of not to exceed about 
11.15% of nitrogen is utilized as a binder con 
stituent Satisfactorily usable press stability on 
the press rolls will be secured in operation. And 
if water miscible solvents of unusually low hy 
grOScopicity are employed conditions of high 
pressroom humidity may be encountered with 
out adversely affecting the press stability even 
though the printing composition itself is Sufi 
ciently water responsive to the direct application 
of water so that it will set properly when water 
is applied as in the form of steam, water, spray, 
Or the like. 

I have found that the nitrogen content of the 
nitrocellulose used is important and a controll 
ing characteristic; and that by the use of a low 
nitrogen nitrocellulose of about 11.15% or less 
will give press stability such that the printing 
composition containing such a binder constituent 
may be used satisfactorily under normal humid 
ity conditions, i. e., up to about 50% RH. 

However if Such a low nitrogen nitrocellulose 
constituent is combined with a composite so 
went component which is miscible with water but 
which has a sufficiently low hygroscopicity, as 
hereinabove defined, the resulting composition 
will not be adversely affected by moisture from 
the air, even at relatively high humidity condi 
tions, to adversely affect press stability, but still 

- can be set with adequate rapidity upon direct ap 
plication of moisture. 

In Order to be a satisfactory solvent for such 
nitrocellulose containing steam setting inks for 
use at relative humidities up to about 60% RH, 
the hygroscopicity in terms of the test herein 
above described should be not appreciably greater 
than the 30% to 70% ratio of water to solvent 
at the equilibrium conditions described above, 

5 

2 

30 

35 

O 

50 

to decrease but with a nitrocellulose having a ni 
trogen content not exceeding about 11.75% ade 
quate press stability may be provided if used un 
der conditions of not to exceed approximately 
50% RH. However, if a solvent is used in which 
the water-solvent ratio is lower than the 30% to 
70% ratio above described, the ink containing 
Such Solvent component will be more press sta 
ble for the nitrocellulose used therein. And by 
Selecting a solvent having a sufficiently low hy. 
groscopicity, as defined, nitrocellulose constit 
uents having nitrogen content of 11.15-11.75% 
may be used at pressroom humidities in excess of 
50%; and by using nitrocellulose of nitrogen per 
centage below such a range higher humidities 
may be net in operation without setting on the 
preSS. s 

I have also discovered that if other binder con 
stituents, such as the 100% phenol aldehyde 
Novolac resins referred to hereinabove are uti 
lized along with such a nitrocellulose to provide 
a composite binder component, the press stabil 
ity of the resulting ink also is markedly in 
creased. 

In each ink its press stability may be predeter 
mined, generally, by determining the hygro 
Scopicity of the solvent component in accordance 
With the test above described; and by using a 
Solvent of Sufficiently low hygroscopicity and a 
composite binder component comprising nitro 
cellulose having not to exceed about 11.15% ni 
trogen and resin of the Novolac type referred to, 
With binder constituents properly coordinated in 
proportion to each other, such a nitrocellulose 
ink may be prepared which will be press stable 
at relative humidities as high as those ordi 
narily encountered in normal pressroom opera 
tions, i.e. up to approximately 85% RH. 
As illustrative of several compositions contain 

ing nitrocellulose as a binder constituent, each 
of which has proved satisfactory in press sta 
bility within the range of relative humidities en 
countered in pressroom operations, and each of 
which also has the desired qualities for a satis 
factorily usable ink (e.g. length, flow, tack) the 

55 

s 

70 

5 

following are given: 
Eacample IV 

Percent by weight 
4' SS nitrocellulose (dry)--------------- 7.r 
Alcohol of dehydration------------------- 43 
Resin------------------------------------ 15. 
Dimethyl phthalate---------------------- 4 : 
Dipropylene glycol------------------------ 443 
Wetting agent (sulfonated fish oil) -------- 4. 
Black pigment.--------------------------- 200 

1000 

This composition was placed on a Hacker proof 
preSS on a day when the relative humidity in 
the pressroom was 70%. Proofs were printed, 
and set by the application of steam impinging 
on the sheet immediately after printing, and pro 
duced very Satisfactory prints in all respects. 
After 30 minutes on the press, using the same in: 
continuously without renewal with fresh ink, the 
composition still printed satisfactorily with no 
indication of setting up on the rolls or spotting 
of the print due to the high humidity. This is 
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a very severe test, as ordinarily on a press in 
commercial use, fresh ink is fed continuously to 
the rolls from an ink fountain, so that the mois 
ture received by the ink from the air is continu 
ally compensated for by fresh ink which has not 
been exposed to the atmosphere. At 62% RH 
this ink printed satisfactorily for 90 minutes, and 
at 82% RH ran for 10 minutes under the prov 
ing conditions described and such an ink would 
be satisfactorily usable under normal preSSroom 
humidities. 
The composite dimethyl phthalate and di 

propylene glycol solvent of the above formula 
tion attained equilibrium with the moisture of 
the atmosphere, as above defined, with a water 
to solvent ratio of approximately 25% to 75%, 
and in actual normal printing operations such 
an ink would be satisfactorily press stable at 
relative humidities up to the order of approx 
imately 85%. 

It should be explained that commercially avail 
able nitrocellulose heretofore has been general 
ly referred to as “SS,” “AS,” and “R.S." The ni 
trogen content of each of these is recognized as 
within a substantially usual range. For nur 
poses of simplicity herein in description, nitro 
cellulose having a nitrogen content of from abolt 
10.0% to about 11.15% is herein, for convenience, 
referred to as 'SS' nitrocellulose, and nitroce 
lulose having a nitrogen content from 11.15 to 
11.75% is referred to as "AS' and one having a 
nitrogen content in excess of 11.75% is referred 
to generally as “R.S.' 
As explained the nitrogen content of the nitro 

cellulose, other constituents remaining the same, 
is an important, and even completely controlling, 
factor for securing press stability in these nois 
ture setting inks. While the ink of the formula 
tion above described has such characteristics as 
to be press stable in actual printing Operations 
throughout the range of pressroom humidities 
encountered, the substitution of an AS nitro 
cellulose, which has a nitrogen content in excess 
of the SS but not exceeding approximately about 
11.75%, would have less press stability than Such 
formulation and would print satisfactorily in 

- actual pressroom operations throughout a Sub 
stantial portion of the normal range of humid 
ities encountered in pressrooms and when printed 
on the proof press, at relative humidities of ap 
proximately 60 to 70% RH would demonstrate its 
satisfactory characteristics for printing opera 
tions; whereas this same ink having Substituted 
therein a nitrocellulose of nitrogen content above 
about 1.75%, i. e. an ink in the RS range, when 
tested on the proof press on the same day and 
with a relative humidity of 70% failed to produce 
any satisfactory prints; but such an ink might 
operate satisfactorily on the press-rolls at hui 
midities of approximately not to exceed 60% RH. 
Another satisfactory composition using how 

ever the slightly higher nitrogen content, or a 
nitrocellulose within the AS range, is given be 
low: . 

Eacample W 
Percent by weight 

A. AS type nitrocellulose---------------- 7.8 
Alcohol of dehydration------------------ 4.2 
Resin ----------------------------------- 15.7 
Dimethyl phthalate---------------------- 12.0 
Dipropylene glycol----------------------- 36.3 
Wetting agent (sulfonated fish oil) -------- 4.0 
Black pigment--------------------------- 20.0 

5 

O 

4. 
This composition was printed on a Hacker 

proof press at 63% relative humidity, and was 
set by the application of steam impinging on 
the sheet immediately after printing. This con 
position yielded satisfactory prints for about 15 
minutes, before a slight setting up on the rolls 
became noticeable. 
The solvent of this Example W has a hygro 

scopicity index, as defined, of 20% of water to 
80% of Solvent. As indicative of the influence 
of the hygroscopicity characteristics of the sol 
vent with respect to press stability of the ink, 
another ink was made up identical in composi 
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tion with Example W except that an equal per 
centage of diethylene glycol was substituted for 
the diproylene glycol; such solvent having a hy 
groscopicity index of 32% water and 68% solvent. 
The resulting ink was not satisfactorily usable 
at the relative humidity of 63%, but was satis 
factorily usable at a relative humidity of about 
50%. And by substituting a nitrocellulose of 
lower nitrogen content, such as the SS referred 
to, this substituted Solvent would operate Satis 
factorily under relative humidity substantially. 
increased above 63% RH. 
Another, and especially satisfactorily usable 

ink containing nitrocellulose, is as follows: 
Eacample VI 

Percent by weight 
4' SS nitrocellulose--------------------- 6.4 
Alcohol of dehydration-------------------- 3.5 
Resin (100% phenol-aldehyde-Novolac) -- 12.8 
Dimethyl phthalate---------------------- 12.0 
Dipropylene glycol------------------------ 41.3 
Sulfonated fish oil------------------------ 4.0 
Carbon black.----------------------------- 200 

100.0 

This composition was printed on a Hacker proof 
press on a day when the relative humidity in the 
pressroom was 83%, and worked satisfactorily on 
the preSS, with no lack of distribution and no 
pulling away from the rolls. The test was cons 
tinued for 40 minutes, during which time the 
Satisfactory printing qualities persisted, and when 
the test was discontinued, the ink was still print 
ing and behaving on the press in a satisfactory 
late. 
By thus coordinating the use of nitrocellulose 

of low nitrogen content and a solvent of low hya 
groscopicity and in addition a binder constituent 
such as the 100% phenol aldehyde Novolac type, 
an ink is secured which will be press stable at 
even the highest humidities encountered in preSS 
room operations, which has satisfactory printing 
qualities, and which will set with the required 
great rapidity when moisture is directly applied 
after printing. 
Where a composite binder is used comprising a 

resin, the resin used must be pf such character 
that it is compatible with the nitrocellulose and 
both binder materials will be Soluble in the Sol 
vent used, whether a composite solvent or a single 
solvent constituent be used. 
As has been indicated, other non-water miscible 

Solvent constituents may be used in place of di 
, methyl phthalate, Which when admixed with the 

70 
water miscible solvent constituent will reduce the 
hygroScopicity of the composite solvent compon 
ent. Other such solvent constituents which are 
usable With nitrocellulose and resins of the char 
acter above specified are, for example, diethyl 
phthalate, dibutyl phthalate, tricresyl phosphate, 

100.0 blown castor oil and the like, all boiling well 
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above the 200 C. mentioned hereinabove, while 
these have the effect of reducing and controlling 
the hygroscopicity of the solvent component they 
also act as film softening and flexibilizing mate 
rials or plasticizers. 

In view of the above no substantial difficulties 
are encountered in practice in preparing compo 
sitions which will be satisfactorily stable on the 
press-rolls at lower pressroom humidities, such 
as those below the 50-55% RH referred to above 
as relatively high; by using a solvent component 
of controlled hygroscopicity and with the nitro 
cellulose having a limited nitrogen content pre 
determined with respect to the hygroscopicity of 
the solvent used, an ink composition may be 
readily formulated to meet predetermined condi 
tions of relative humidity at higher preSSr00m 
humidities; and by using a solvent having a suf 
ficiently low hygroscopicity and a nitrocellulose 
having a sufficiently low nitrogen content, con 
trolled in predetermined manner with respect to 
each other, a printing composition may be readily 
formulated which will be press stable at any 

- humidities encountered in actual pressroom op 
erations. Generally stated, the hygroScopicity 
of the solvent and the percentage of nitrogen 
content of the nitrocellulose binder material each 
has an effect upon the capacity of the nitrocellu 
lose composition to withstand the humidity in the 
air upon the press-rolls in operation, the effect 
of the two varying generally inversely, i. e., 
an increase in nitrogen content may be con 
pensated or offset by a decrease in hygroscopicity 
of the solvent, and vice versa. Conversely, in 
creasing the hygroscopicity of the solvent and 
the nitrogen content of the nitrocellulose de 
creases the press stability of the ink composi 
tion upon the press-rolls, and decreasing each 
of these factors increases the press stability. 
While the products herein described constitute 

the preferred embodiments of the invention it is 
to be understood that the invention is not limited 
to these precise products and that changes may 
be made therein within the scope of the inven 
tion and without departing from the invention as 
described and defined in the appended claims. 
What is claimed is: 
1. A printing ink composition responsive to 

moisture-setting treatments comprising a solvent 
component and a binder component; Said solvent 
component including dipropylene glycol as the 
major constituent thereof and a minor constitu 
ent substantially miscible with the major con 
stituent but substantially immiscible with water 
and boiling above about 200 C., the relative pro 
portions of the solvent constituents being So regul 
lated as to provide a composite Solvent compo 
nent having predetermined hygroscopicity such 
that a mixture of said solvent component with 
water in the ratio of approximately not more 
than 30% water to not less than 70% solvent com 
ponent will be in moisture equilibrium with con 
tiguous atmosphere at 79% relative humidity and 
a temperature between 20-30° C.; Said bindercom 
ponent comprising nitrocellulose having a nitro 
gen percentage not less than 11.15% and not more 
than 11.75%, which is freely soluble in said sol 
vent component and which has the further prop 
erty of being substantially completely soluble in 
a mixture of solvent component with the maxi 
mum amount of water present in such mixture 
when in moisture equilibrium with atmosphere at 
about 50%-65% RH; said ink being press stable 
under pressroom conditions throughout the nor 
mal range of humidity of the pressroom atmos 
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phere and having the property of setting with 
such rapidity as to meet high speed press require 
ments when moisture is applied after printing. 

2. A printing ink composition responsive to 
moisture-setting treatments comprising a Sol 
vent component and a binder component; Said 
Solvent component including dipropylene glycol 
as the major constituent thereof and a minor 
constituent substantially miscible with the major 
constituent but substantially immiscible with 
water and boiling above about 200 C., the rela 
tive proportions of the solvent constituents be 
ing so regulated as to provide a composite sol 
vent component having predetermined hygro 
Scopicity such that a mixture of said Solvent 
component with water in the ratio of approxi 
mately not more than 30% water to not less than 
70% solvent component will be in moisture equi 
librium with contigious atmosphere at 79% rela 
tive humidity and a temperature between 20-30° 
C.; Said binder component comprising nitrocellu 
lose having a nitrogen percentage not less than 
10.0% and not more than 11.15%, which is freely 
Soluble in said solvent component and which has 
the further property of being substantially com 
pletely soluble in a mixture of solvent component 
with the maximum amount of water present in 
such mixture when in moisture equilibrium with 
atmosphere at about 50%-65% RH; said ink be 
ing press stable under pressroom conditions 
throughout the normal range of humidity of the 
pressroom atmosphere and having the property 
of Setting with such rapidity as to meet high 
speed press requirements when moisture is ap 
plied after printing. 

3. A printing ink composition responsive to 
moisture-setting treatmentS comprising a solvent 
component and a binder component; said sol 
went component comprising a major proportion 
of dipropylene glycol and a minor proportion of 
dimethyl phthalate in such relative proportions 
as to provide a composite solvent component hav 
ing hygroscopic characteristics such that a mix 
ture of said solvent component with water in the 
ratio of approximately not more than 30% water 
to not less than 70% solvent component will be 
in moisture equilibrium with contiguous atomos 
phere at 79% relative humidity and a tempera 
ture between 20-30° C.; Said binder component 
comprising ink binding material including nitro 
cellulose having nitrogen content of not less than 
11.15% and not more than 11.75%, being freely 
Soluble in said solvent component and having 
the further property of being substantially com 
pletely soluble in a mixture of said solvent com 
ponent with the maximum amount of water 
present in such mixture when it is in moisture 
equilibrium with atmosphere at relative humidi 
ties of from about 50% to 65% RH.; Said ink be 
ing press stable under usual pressroom conditions 
and having the property of setting rapidly such 
as to meet high speed press requirements when 
Subjected to a moisture Setting treatment. 

4. A printing ink composition responsive to 
moisture-setting treatments comprising a solvent 
component and a binder component; Said solvent 
component comprising a major proportion of a di 
propylene glycol and a minor proportion of di 
methyl phthaliate in Such relative proportions as 
to provide a composite Solvent component hav 
ing hygroscopic characteristics such that a mix 
ture of said Solvent component with Water in 
the ratio of approximately not more than 30% 
water to not less than 70% solvent component 
will be in moisture equilibrium with contiguous 
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atmosphere at 79% relative humidity and a tem 
perature between 20-30° C.; said binder compo 
nent comprising ink binding material including 
nitrocellulose having nitrogen content of not less 
than 10.0% and not more than 1.15%, being 
freely soluble in said solvent component and hav 
ing the further property of being substantially 
completely soluble in a mixture of Said Solvent 
component with the maximum amount of water 
present in such mixture when it is in moisture 
equilibrium with atmosphere at relative humidi 
tes of from about 50% to 65% RH; said ink being 
press stable under usual pressroom conditions 
and having the property of setting rapidly Such 
as to meet high speed press requirements when 
Subjected to a moisture setting treatment. 

5. Aprinting inkcomposition responsive tomois 
ture-setting treatments comprising a solvent 
component and a binder component; said solvent 
component comprising a major proportion of 
dipropylene glycol and a minor proportion of 
dimethyl phthalate in such relative amounts as 
to provide a composite Solvent component having 
hygroscopic characteristics Such that a mixture 
of said solvent component with water in the ratio 
of approximately 30% water to approximately 
70% solvent component will be in moisture equili 
brium with contiguous atmosphere at 79% rela 
tive humidity and a temperature between 20-30 
C.; Said binder component comprising ink bind 
ing material including nitrocellulose having a 
nitrogen content of not less than 10.0% and not 
more than 11.15% and a 100% phenol-aldehyde 
Novolac resin, said binder component being freely 
soluble in the Solvent component and having the 
further property of being substantially completely 
Soluble in a mixture of said solvent component 
with the maximum amount of water present in 
such mixture when it is in moisture equilibrium 
with atmosphere at relative humidities of approxi 
mately 50%-65% RH; said ink being stable on 
the press rolls under usual pressroom conditions 
and having the property of setting with sufficient 
rapidity to meet high speed press requirements 
when subjected to a moisture setting treatment 
after printing. 

6. Aprinting inkcomposition responsive tomois 
ture setting treatments comprising a solvent com 
ponent and a binder component; said solvent 
component including dipropylene glycol as the 
major constituent thereof and a minor constituent 
substantially miscible with the major constituent 
but substantially immiscible with water and also 
non-volatile at ordinary pressroom temperatures, 
the relative proportions of the solvent constituents 
being so regulated as to provide a composite sol 
vent component having predetermined hygro 
scopicity such that a mixture of such solvent com 
ponent with water in the ratio of approximately 
30% water to approximately 70% solvent com 
ponent will be in moisture equilibrium with con 
tiguous atmosphere at 79% relative humidity and 
a temperature between 20-30° C.; said binder 
component comprising nitrocellulose having a 
nitrogen percentage not less than 11.15% and 
not more than 11.75%, which is freely soluble in . 
said solvent component and which has the further 
property of being substantially completely solu 
ble in a mixture of solvent component with the 
maximum amount of water present in Such mix 
ture when it is in moisture equilibrium with at 
mosphere at about 50% R. H.; said ink being 
press stable under pressroom conditions through 
out the normal range of humidity of the press 
room atmosphere and having the property of Sets 
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ting with such rapidity as to meet high speed 
press requirements when moisture is applied after 
printing. 

7. A printing ink composition responsive 
moisture setting treatments comprising a Solvent 
component and a binder component; said solvent 
component including dipropylene glycol as the 
major constituent thereof and a minor constitu 
ent substantially miscible with the major con 
stituent but Substantially immiscible with water 
and also non-volatile at ordinary pressroom tem 
peratures, the relative proportions of the solvent 
constituents being so regulated as to provide a 
composite solvent component having predeter 
mined hygroscopicity such that a mixture of such 
solvent component with water in the ratio of ap 
proximately 30% water to approximately 70% 
solvent component Will be in moisture equilibrium 
with contiguous atmosphere at 79% relative 
humidity and a temperature between 20-30° C.; 
said binder component comprising nitrocellulose 
having a nitrogen percentage not less than 10.0% 
and not more than 11.15%, which is freely solu 
ble in said solvent component and which has the 
further property of being substantially completely 
Soluble in a mixture of Solvent component with 
the maximum amount of Water present in such 
mixture when it is in moisture equilibrium with 
atmosphere at about 50%. R. H.; said ink being 
press stable under pressroom conditions through 
out the normal range of humidity of the press 
room atmosphere and having the property of set 
ting with such rapidity as to meet high speed press 
requirements when moisture is applied after 
printing. 

8. A printing ink composition responsive to 
moisture Setting treatments comprising a solvent 
component and a binder component; said Solvent 
component including dipropylene glycol as the 
major constituent thereof and a minor cons 
stituent Substantially miscible with the major 
constituent but substantially immiscible with 
water and also non-volatile at Ordinary press 
room temperatures, the relative proportions of 
the solvent constituents being so regulated as to 
provide a composite solvent component having 
predetermined hygroscopicity such that a mix 
ture of such solvent component with water in 
the ratio of approximately 30% water to approxi 
mately 70% solvent component will be in mois 
ture equilibrium with contiguous atmosphere at 
79% relative humidity and a temperature be 
tween 20-30° C.: said binder component com 
prising nitrocellulose having a nitrogen percent 
age not less than 11.15% and not more than 
11.75%, and a 100% phenol-aldehyde Novolac 
resin, the binder component being one which is 
freely soluble in said solvent component and 
which has the further property of being sub 
stantially completely Soluble in a mixture of sol 
vent component with the maximum amount of 
water present in such mixture when it is in mois 
ture equilibrium with atmosphere at about 50% 
R. H.; said ink being press stable under press 
room conditions throughout the normal range 
of humidity of the pressroom atmosphere and 
having the property of setting with such rapidity 
as to meet high Speed press requirements when 
moisture is applied after printing. 

9. A printing ink composition responsive to 
moisture setting treatments comprising a solvent 
component and a binder component; said solvent 
component including dipropylene glycol as the 
major constituent thereof and a minor con 

75 stituent Substantially miscible with the major 
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constituent but substantially immiscible with 
water and also non-volatile at ordinary press 
room temperatures, the relative proportions of 
the solvent constituents being SO regulated as to 
provide a composite Solvent component having 
predetermined hygroscopicity such that a mix 
ture of such solvent component with water in the 
ratio of approximately 30% water to approxi 
mately 70% solvent component will be in mois 
ture equilibrium with contiguous atmosphere at 
79% relative humidity and a temperature be 
tween 20-30° C.; said binder component com 
prising nitrocellulose having a nitrogen percent 
age not leSS than 10.0% and not more than 
11.15%, and a 100% phenol-aldehyde Novolac 
resin, the binder component being one which is 
freely soluble in said solvent component and 
which has the further property of being Sub 
stantially completely soluble in a mixture of sol 
vent component with the maximum amount of 
water present in such mixture when it is in mois 
ture equilibrium with atmosphere at about 50% 
R. H.; Said ink being press stable under press 
room conditions throughout the normal range 
of humidity of the pressroom atmosphere and 
having the property of setting with such rapidity 
as to meet high speed press requirements when 
moisture is applied after printing. 

10. A printing ink composition responsive to 
moisture setting treatments comprising a solvent 
component and a binder component; said solvent 
component comprising a major proportion of 
dipropylene glycol and a minor proportion of 
dimethyl phthalate in such relative amounts as 
to provide a composite Solvent component haW 
ing hygroscopic characteristics such that a mix 
ture of Said solvent component with Water in the 
ratio of approximately 30% water to approxi 
mately 70% solvent component will be in nois 
ture equilibrium with contiguous atmosphere at 
79% relative humidity and a temperature be 
tween 20 C-30° C.; Said binder component con 
prising ink binding material including nitrocel 

20 
lulose having a nitrogen content of not less than 
i1.15% and not more than 11.75% and a 100% 
phenol-aldehyde Novolac resin, said binder com 
ponent being freely soluble in the solvent com 

5 ponent and having the further property of being 
Substantially completely soluble in a mixture of 
said solvent component with the maximum 
amount of water present in such mixture when 
it is in moisture equilibrium with atmosphere at 

10 relative humidities of approximately 50%-65% 
RH; said ink being stable on the press rolls 
under usual preSSroom conditions and having 
the property of setting with Sufficient rapidity to 
meet high speed press requirements when sub 

15 jected to a moisture setting 'treatment after 
printing. 
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